Background-The presence of gastric metaplasia allows Helicobacter pyloni to colonise the duodenum and this condition is thought to be acquired as a response to acid hypersecretion. This functional disorder, however, is present only in a subgroup of duodenal ulcer patients and, in addition, surface gastric metaplasia has been frequently found in the proximal duodenum of normal subjects and patients with non-ulcer dyspepsia, who cannot be certainly considered as acid hypersecretors. Aims-To clarify the role of acid in inducing gastric type epithelium in the duodenum. This study aimed at assessing whether the pattern of circadian gastric acidity differs between H pylori positive duodenal ulcer patients with and without duodenal gastric metaplasia. Patients-Seventy one patients with duodenal ulcer confirmed by endoscopy and who were found to be positive for Hpyloni infection by histology on antrum biopsy specimens were enrolled into this study. Methods-Gastric type epithelium in the duodenum was found in 49 of 71 ulcer patients (69%). Continuous 24 hour gastric pH metry was performed in 50 healthy subjects and in the two subgroups of duodenal ulcer patients with and without gastric metaplasia in the duodenum. Gastric acidity was calculated for 24 hours (1700-1659), night (2000-0759) and daytime (0800-1959). Results-Ulcer patients without gastric metaplasia showed a significantly higher gastric acidity (p<0'001) than controls for every time interval considered, while the ulcer subgroup with gastric metaplasia was more acid than healthy subjects (p<0.001) during the whole 24 hour period and the daytime. There was no difference between the two subgroups of duodenal ulcer patients with and without gastric metaplasia during the various time segments analysed. Conclusions-The findings confirm that the circadian gastric acidity of duodenal ulcer patients is higher than that of controls. As there is no difference in gastric pH between duodenal ulcer patients with and without gastric metaplasia, gastric hyperacidity is not specific to patients with duodenal gastric metaplasia. It is probable that this histological change is a non-specific response to mucosal injury resulting from various factors and not exclusively to acid.
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It is now generally accepted that Helicobacter pylori infection causes type B chronic gastritis and is frequently associated with peptic ulceration.' The pathogenetic link between H pylori and duodenal ulcer, however, is still not clear. As the germ colonises only gastric type epithelium, many authors2A have hypothesised that it contributes to ulceration by growing on areas of gastric metaplasia in the duodenum. When these areas are infected, chronic duodenitis develops and then duodenal ulcer may occur. 5 The development of duodenal gastric metaplasia is believed to be a protective mechanism secondary to acid injury.6 The responsibility of acid in this process seems to be supported by experimental7 8 and human studies.9 12 However, this evidence is countered by the following findings. Epithelium with gastric metaplasia has been found in up to 220/o-64% of normal subjects,'3 14 who cannot be defined as acid hypersecretors. In addition, patients with duodenal ulcer certainly represent a population secreting, on average, more acid than normal,'5 but it is well known that only one third of these patients have peak acid output above the upper limit of normal.'6 Although a rapid gastric emptying may also produce an increased acid load to the duodenum with subsequent possible mucosal injury, only a subgroup of duodenal ulcer patients shows this functional disorder. ' (12) ) and 22 patients (310%) were found to be devoid of gastric metaplasia in the duodenum (14 male, mean (SD) age 44 (15) ). There was no significant difference between the two subgroups with and without gastric metaplasia with regard to ulcer size (12 1 (2 6) mm v 10-9 (2-2)), length of history (10-8 (9 9) years v 11-3 (12-2), and number of ulcer relapses (8R8 (9 7) v 7-6 (7 8)). All patients gave their informed consent to the study, which was also approved by the local ethical committee. Figure 1 shows the 24 hour mean pH profiles obtained in normal subjects and in duodenal Time (h) Figure 1 : 24 Hour mean pH profiles of the three populations studied. Meals were given at 1800, 0800, and 1200.
ulcer patients with and without gastric metaplasia. The curves pertaining to the two subgroups of duodenal ulcer patients are rather superimposed and run below that of controls during almost the whole 24 hour period. The difference between ulcer patients and normal subjects is particularly evident during the first half of the night and the postprandial periods. The Table shows the mean pH values of each population calculated for three different time intervals. The two subgroups of H pylori positive duodenal ulcer patients have significantly higher acidity than normal subjects (p<0.001) during the whole 24 hour period and the daytime. Patients without gastric metaplasia maintain higher acidity than normal also during the night (p<0.001), while those with gastric metaplasia do not differ from controls in this period. On the other hand, the acidity patterns of the two subgroups of duodenal ulcer patients with and without gastric metaplasia do not differ for every time segment considered.
The analysis of the density distribution of 24 hour pH values (Fig 2) shows that the peaks at the lowest pH values, denoting the highest acidity, are much more evident for the two subgroups of duodenal ulcer patients than for normal subjects. Discussion Our study shows that ulcer patients with and without gastric metaplasia in the duodenum have a similar pattern of gastric acidity and both subgroups are significantly more acid than normal subjects over the 24 number of duodenal biopsy specimens has been recommended to improve the detection of gastric metaplasia,'2 which is generally patchily distributed. Yang35 found duodenal gastric metaplasia in 83% of Chinese duodenal ulcer patients by examining four biopsy specimens taken from the ulcer margins. In the light of this study, we may have missed some patients with gastric metaplasia because of the small number of biopsy specimens, but, if so, we think that the reflections on the overall results of our study should only be marginal. Our experimental findings, in fact, show a clear tendency towards higher acidity in ulcer patients without duodenal gastric metaplasia compared with those who have gastric metaplasia and therefore moving some of the patients from the first group to the second group would only result in a major equivalence between them.
If gastric hyperacidity is not specific to patients with duodenal gastric metaplasia compared with those without this histological alteration, an augmented load of acid to the duodenum may be proposed as alternative cause of this type of injury. We have already emphasised that an accelerated gastric emptying is only characteristic of a subgroup of duodenal ulcer patients'7 and, therefore, other mechanisms may be involved, such as a defective buffering of duodenal acid on the part of bicarbonates secreted by the pancreas or duodenal mucosa. A reduced secretion of pancreatic bicarbonates has been already described in duodenal ulcer,36 but the impairment of duodenal bicarbonates should also be taken into account. In another study, Rapier37 showed that Hpylori diminishes proximal duodenal mucosal bicarbonate secretion in patients with duodenal ulcer and, more importantly, this reduction returns to normal after H pylori is eradicated. It is also true, however, that the important role of the neutralisation process of acid within the duodenal bulb has been highly questioned in another study. 42 It has been preliminarily seen, however, that the more profound acid inhibition achievable with the proton pump inhibitor omeprazole may favour the regression of gastric metaplasia,6 but this must be confirmed in an appropriate number ofpatients. In our opinion, an important elucidation of the role of acid in inducing gastric metaplasia in the duodenum would also come from the assessment of the prevelance of duodenal gastric type epithelium in patients with chronic atrophic gastritis and complete impairment of acid secretion.
It is also unclear whether the development of duodenal gastric metaplasia is a reaction to inflammation or a primary phenomenon.
Fitzgibbons`3 found that gastric metaplasia often occurs in the distal duodenal bulb of normal subjects in the absence of severe duodenal inflammation and Noach et al6 excluded any significant change in duodenal gastric metaplasia one year after H pylori eradication and the probable improvement of the organism related inflammatory process. More recently, however, Khulusi4t showed that the extent of gastric metaplasia in duodenum declines 10 months, on average, after H pylori eradication. Thus, the bacterium itself and its related duodenal inflammation seems to be responsible for the formation or, at least, the further stimulation of gastric type epithelium in the duodenum.'2 On the other hand, the role of chronic inflammation in inducing gastric metaplasia seems to be also confirmed by the detection of this histological abnormality in patients with chronic inflammatory disease, such as Crohn's disease at different sites in the gastrointestinal tract and intestinal tubercolosis.6 43 44 It is also true that gastric metaplasia has been found in many areas of the gastrointestinal tract, including the rectum, pancreas, and gall bladder,3 where the contact of acid can be absolutely excluded and therefore this factor is not required for its development.
Further confirmation that factors other than acid can be implicated in the genesis of gastric metaplasia in the duodenum derives from two studies,8 45 which have shown that heavy alcohol consumption is associated with the formation of duodenal gastric type epithelium. This finding and the above considerations seem to highlight the fact that gastric metaplasia is a non-specific response to mucosal injury and many factors can be responsible for this process, including acid and other substances or events.
In conclusion, our study shows that circadian intragastric acidity does not differ between H pylori positive duodenal ulcer patients with and without gastric metaplasia in the duodenum. Thus, an increased gastric acidity cannot be considered an essential factor in the development of duodenal gastric metaplasia. As this can be considered a non-specific response to mucosal injury, it is probably associated with many factors and not exclusively to acid. 
